Analysis in Micro-CT and Scanning Electron Microscopy of new instruments in retreatment and cleaning of flattened canals

Análise em Micro-ct e Microscopia Eletrônica de Varredura de novos instrumentos na desobturação e limpeza de canais achatados
Moreover, the new generation of reciprocating instruments, such as Reciproc Blue, WaveOne
Gold and ProDesign R, have undergone improvement resulting from metallurgical changes to NiTi alloys through heat treatment. This has adjusted the transition temperatures of NiTi alloys to increase their mechanical properties 11 . Thus, more knowledge is required about the efficiency of these new heat-treated instruments for endodontic retreatment, taking into account their high flexibility.
During endodontic retreatment, filling material extrusion beyond the apical foramen may occur. This may negatively influence prognosis of the treatment, and can be directly related to postoperative pain and delay in peri-radicular repair 12, 13, 14, 15 . Therefore, in addition to being efficient in removing the filling material, these new instruments need to be safe for the apical tissues.
Another challenge in retreatment is related to the root canal anatomy. Removing filling material from an oval cross-section, such as in flattened canals, may require complementary removal procedures 16 , because of the non-adaptive core of the standard NiTi files 17, 18 . Thus supplementary methods for cleaning after retreatment procedures, such as passive ultrasonic irrigation (PUI), have been suggested.
A novel NiTi rotary system, called XP-Endo Shaper (FKG Dentaire), was recently introduced. According to the manufacturer, it is made with MaxWire alloy, which gives the instrument the capacity to expand from its original size when exposed to body temperature, and prepare the canal at size 30/.04. Its Booster tip enables the file to enlarge the apical area, from a size #15 to #30 19, 20, 21 . Although it has been recommended for shaping the root canal, because of its ability to expand and touch complex areas, and has a larger taper compared with other XP-Endo instruments 22, 23 , it may also contribute to complementing cleaning in retreatment.
Thus, the purpose of this study was to compare the amount of remaining filling material and apically extruded material, by means of micro-CT, when using the following reciprocating systems: Reciproc Blue, WaveOne Gold and ProDesign R. In addition, we evaluated complementary cleaning with XP-Endo Shaper, passive ultrasonic irrigation (PUI), and 60°-oscillatory instrumentation with a #30 Hedströem file, by comparing micro-CT images and quantifying the residual filling material by means of using Scanning Electron Microscopy (SEM). The null hypotheses tested were: a) There would be no differences among the reciprocating systems in removing the filling material from the root canals; b)
There would be no differences among the complementary cleaning methods used, for both the analyses.
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CONCLUSIONS
Under the experimental condition, no technique was able to completely remove the root filling from teeth with flattened root canals. The use of additional methods of cleaning, with XP-Shaper promoted a better removal in the apical and middle thirds.
